Abstract
Introduction
The adoption of the United Nations (UN) 2030 Agenda for Sustainable Development marks an important shift in the UNʼs priorities in the area of education. While the mil lennium development goals (MDGs) focused exclusively on achieving universal pri mary education, the sustainable development goals (SDGs) emphasize the importance of education before and after primary school. This focus reflects the growing consen sus that experiences from birth to age five critically influence longterm outcomes and inequalities. The SDGs highlight the importance of effectively monitoring national policies affecting early childhood development and education, an area that other inter national organizations, including the World Health Organization and the World Bank among others, have similarly prioritized. The United Nations 2030 Agenda for Sustain able Development also reflects an understanding that in order to achieve the sustain able development goals, results of the monitoring process must be widely disseminated so that nations can improve the effectiveness of their efforts.
The monitoring of progress toward achieving the SDGs and the method for en couraging accountability is referred to in the Agenda as "systematic followup and re view." Annual monitoring of the indicators has the potential "to serve as a management tool, informing national planning and budgetary processes, as well as global followup" [UN, 2015] . The two main outputs of the followup and review process are an annual SDG progress report prepared by the secretary general with support of UN agencies, and a monitoring report produced by the UNʼs HighLevel Political Forum on Sustain able Development (HLPF).
While the May 2015 Indicators and a Monitoring Framework for the Sustainable Development Goals Report notes that "input or process measures of implementation" sometimes play a critical role in driving the changes needed to achieve improvements in outcomes and may therefore be relevant [Sustainable Development Solutions Net work, 2015] , there are few direct policy indicators. To make progress on goals that are ambitious and in areas where movement may be incremental, it is important to meas ure the drivers of change as well as to collect the data needed to enable analysis of which policies lead to change. Tracking the status of laws and policies is valuable because they are directly actionable by policymakers and civil society Ata bay et al., 2015; . Moreover, as described elsewhere, this approach would also enable an assessment of the relationship between policies and outcomes which can range from crosssectional analysis of nationallevel data ] to quasiexperimental longitudinal analyses, depending on the data that are available .
Recognizing the role of preprimary education in building the foundation for sus tainable economic development, the UN included in goal 4 of its sustainable develop ment goals target 4.2: "By 2030, ensure that all girls and boys have access to quality early childhood development, care and preprimary education so that they are ready for pri mary education" [UN, 2015] . The UNʼs current indicator for target 4.2 is "Percentage of children (36-59 months) receiving at least one year of a quality preprimary educa tion program." In the case of preprimary education, while it is important to measure attendance at preprimary school using enrolment rates per the Global Monitoring Indicators framework, an indicator of national policy stipulating government provision of free and compulsory preprimary education would be a useful immediate measure of steps taken to advance progress. An approach to monitoring that involves making comparable, quantitative, analyzable data on national policies readily available to poli cymakers, civil society organizations and citizens on the performance of their own and other countries would increase accountability and transparency, thereby strengthening and complementing the existing "follow up and review" monitoring plan.
Access to Pre-primary Education as a Contributor to Sustainable Development
A vast literature on early childhood development has established the connection bet ween preprimary education completion rates and subsequent levels of educational at tainment, employment and economic development. A theoretical framework for the critical importance of investing in preprimary education for a number of further life long outcomes has been established through describing the mechanisms such as "skill begets skill" by J.J. . Many studies have established that early life ex periences have a significant effect on childrenʼs cognitive development and learning outcomes later in life [Shonkoff, Phillips, 2000; GranthamMcGregor et al., 2007] .
Moreover, research focusing specifically on attendance in preprimary education in a wide range of countries has consistently found positive effects on subsequent pri mary school achievements and graduation rates. In a longitudinal study in Argentina, a year of public preprimary school attendance increased Spanish and mathematics test scores by 23% of the standard deviation of the distribution of test scores . Attendance in preschool for at least a year was associated with higher fourth grade test scores in mathematics, reading and social sciences in a crosssectional study of 159,000 children in Chile . Similar results were found in Nepal where at least 95% of the 935 children who attended various early child development programmes received dramatically better yearend examination scores than children who did not come from such programmes [Save the Children, 2003 ]. Likewise, studies in Ghana and Cape Verde documented the positive impact of preschool attendance on raw test scores at the end of the programme . Furthermore, a threeyear study in rural Bangladesh revealed significantly higher first and second grade primary school achievements by 180 graduates of 30 preprimary programmes compared to children who did not attend preprimary school . Strong positive association between preschool completion and decreased graderepe tition rates in primary school were observed in Brazil by a crosssectional study based on national surveys . In one of the largest studies to date, in 89% of 65 countries served by the Programme for International Student Assessment (PISA), attending preprimary school for at least one year raised reading test scores at age 15 controlling for socioeconomic background, and the effect was larger for two or more years of preprimary education [OECD, 2011] .
Much evidence is also available showing that preprimary education especially benefits poor children in both high and low to middleincome countries for Norway; for the U.S.; for France; for Madagascar; for Mozam bique).
Studies using extensive followup data show longterm positive effects. In rand omized controlled studies of smallscale programmes in the U.S., researchers have fol lowed children from preschool through adulthood and found higher academic achieve ment, increased high school graduation rates, lower grade repetition and decreased recommendations for remedial education services . A longitudinal retrospective analysis over five years in Uruguay found a positive effect of preprimary education attendance. Using a within household sibling comparison methodology, the study found that it reduces the likeli hood of early grade repetition and raises overall educational attainment . This paper assesses how many world economies have a policy in place to sup port the SDG target 4.2 of ensuring that all children receive at least one year of pre primary education. Drawing on a newly created database of indicators of the provision of tuitionfree preprimary education, the feasibility and utility of this data to assess country action on one of the SDG targets is demonstrated. The status of preprimary education provision in 163 countries is assessed based on the sources available as of 2015. The availability and duration of free, and free and compulsory preprimary edu cation globally, and the variation in availability by level of economic development and geographic region are investigated. Next, this article demonstrates how the quantita tive data on national policies can be utilized to examine a relationship between policies and outcomes. Analysis of the relationship between preprimary education provision and rates of enrolment in preprimary education also provides information about how closely related preprimary education policy provision is to the indicator for target 4.2, participation/enrolment rates.
The focus is on the provision of free and compulsory preprimary education be cause children must enroll in preprimary education in order to receive its benefits and studies have shown that one of the greatest barriers to enrolment especially among poor families is tuition Hillman, Jen kner, 2004; Princeton University, 2006] . Introducing or increasing fees tends to re duce school enrolment . For example, in one Nigerian state enrolment in primary school dropped from 90% to 60% between 1982 and 1984 after school fees were imposed. At the same time, research from a range of countries has found that providing free education tends to raise the number of children enrolled in school . Making free preprimary education compulsory is one of the necessary steps toward its universality.
Methodology

Data
To identify which countries have made preprimary education tuitionfree and compulsory, a new global database was created that captures policies on the provision of preprimary education at a national level. The quantitatively comparable data were primarily created from reviewing and coding national government reports to the United Nations Educational, Scientific and Cultural Organization (UNESCO) International Bureau of Educationʼs World Data on Education database, 6th and 7th Editions, and the 48th International Conference on Education (2008). These reports were used as the main source because they provide comparable qualitative data on the largest number of nations. The reports contain a comprehensive discussion of national educational sys tems, including descriptions of educational principles, educational laws and basic regu lations, administration and management, structure and organization, and educational process. When data were incomplete or unavailable through these sources, they were supplemented with information available through the following sources: World Bank Systems Approach for Better Education Results (SABER) country reports, Interna tional Council for Open and Distance Education country profiles, official documenta tion accessible through Planipolis, a portal of education plans from UNESCO mem ber states, and the Eurypedia, a database of European Union (EU) country education policies. The information in the reports and documents was systematically coded into a set of quantitative variables. To assure comparability, a coding framework was es tablished to capture provision details and allow meaningful comparisons across pro grammes instituted by different nations. At least two coders separately reviewed sources for each country and compared coding decisions to confirm standard interpretation and to reduce potential for human error or inconsistencies. This followed the rigorous methodology for creating quantitative indicators from detailed educational policy and legal texts used in previous studies Hey mann et al., 2014b] .
To increase comparability of policies across countries, the fact that nations re fer to preprimary education using different terms, including early childhood educa tion, nursery school, preprimary programme, preschool, kindergarten or preparatory school, was taken into account. UNESCOʼs International Standard Classification of Education (ISCED) definition of preprimary or level 0 education was used, which is "ISCED level 0 programmes target children below the age of entry into ISCED level 1. There are two categories of ISCED level 0 programmes: early childhood educational development and preprimary education. The former has educational content designed for younger children (in the age range of 0 to 2 years), whilst the latter is designed for children from age 3 years to the start of primary education" [UNESCO, 2012] . If the entrance age to primary school in a country is five, the educational programmes provided for children aged three and four were examined. If the first year of primary education is termed a "reception year" or something similar, it was considered a part of primary education and it was not captured as a preprimary programme in the dataset. When reports contain preprimary education policy information on subnational level, the data reflect provisions that apply to the majority of territorial units in the country.
The database includes information on preprimary education for 86% UN member states for which recent data were available in the UNESCO reports or other sources (166 countries; see Table 1 ). Overall, the distribution of countries by income and region in the descriptive sample is comparable to the income and region distribution for all 192 UN member states (as of 2011). The sample of countries in the regression analysis of prepri mary enrolment are slightly more likely to fall in the high and middleincome categories. Note: All percentages are rounded to the nearest whole number. Some percentages may not always sum exactly to 100% as a result of rounding. National income and regional groupings used are based on 2011 World Bank classifications. Descriptive sample includes all countries with data on preprimary education policy data from UNESCO or other sources between 2006 and 2015.
Source: compiled by the authors. National gross domestic product and level of urbanization (as well as income and region) were obtained from the World Bankʼs World Development Indicators in the same year as the preprimary enrolment data that was used.
The data on national enrolment and graduation rates were obtained from the UNESCO Institute of Statistics Data Centre.
Variables
Countries classified as having free pre-primary education were those countries with a policy in place providing at least one year of preprimary education, using the UNESCO definition of preprimary (level 0) education, and charging no tuition or educational fee (although other fees could be charged for such things as meals or field trips).
Countries classified as having compulsory pre-primary education were those coun tries with a policy mandating at least one year of attendance in preprimary educa tion, using the UNESCO definition of preprimary (level 0) education. The number of years of compulsory preprimary education is a categorical variable containing three categories: zero years, one year and two years or more. SDG target 4.2 is a single year of preprimary education while at least two years of free preprimary education "with developmentally appropriate curriculum and classrooms, and quality assurance mech anisms" is the standard in the World Bank SABER framework for early childhood de velopment .
Countries providing free and compulsory pre-primary education were countries where there was a national policy providing at least one year of both free and compul sory preprimary education. This composite variable was coded as missing if there was missing data for either the indicator of "tuitionfree" or "compulsory." The "free and compulsory" variable measures the policy in place irrespective of the degree of imple mentation or the percentage of the relevant ageeligible population that is enrolled in a preschool program. Comprehensive data on the degree of implementation are not available at the global level at present. Another variable indicates the number of years that free, compulsory preprimary education is provided: zero, one year and two years or more.
The net pre-primary enrolment rate is defined as the number of children who are reported to have enrolled in preprimary school (regardless of age) expressed as a per centage of the number of ageappropriate children in the population. Net enrolment rates were utilized as a commonly used measure of school enrolment: a high net enrol ment rate indicates a high degree of coverage for the official schoolage population of children. Compared to gross rates, net rates do not include enrolment of under and overaged children.
Research suggests that a countryʼs level of national economic development and level of urbanization both strongly influence educational enrolment. For analysis of the relationship between provision of preprimary education and preprimary net en rolment rates, countriesʼ per capita gross domestic product (GDP) and urbanization in the year in which enrolment was measured were controlled. Per capita GDP is measured in current U.S. dollars. To account for the difference in the impact of income at the lower and the higher ends of the national income spectrum, the natural logarithm of per capita GDP was utilized. Urbanization is defined as the percentage of the popula tion living in an urban area.
Geographic region is based on the World Bankʼs 2011 classification and includes East Asia and Pacific, Europe and Central Asia, Middle East and North Africa, the Americas, South Asia and SubSaharan Africa.
Income/grouping is based on the World Bankʼs 2011 classification. Countries are classified in one of four income groups: low, lowermiddle, uppermiddle and high. Income is measured using World Bank estimates of per capita gross national income after converting local currency into U.S. dollars, using the World Bank Atlas method .
Analytic Approach
Two sets of analyses were conducted. First, the status of preprimary education provision was described globally, by region and by level of income. The percentage of countries with a national policy guaranteeing tuitionfree preprimary education was calculated, as was the percentage guaranteeing tuitionfree and compulsory prepri mary education. In addition, the frequency distribution of the duration of tuitionfree (and tuitionfree and compulsory) preprimary education policies was generated.
A linear regression analysis was conducted to examine whether the provision of at least one year of free preprimary education is associated with preprimary education enrolment rates. A linear regression model was fitted in which the dependent variable was the national net preprimary enrolment rate for the most recent available year from 2011 to 2014, and the key predictor variable was an indicator of free preprimary educa tion provision in the most recent year between 2006 and 2011. The natural logarithm of per capita GDP and the rate of urban population in the year in which enrolment is measured were included as control variables in the model.
results
Fewer than half of the countries studied provide at least one year of tuitionfree pre primary education, whether compulsory or not (see Table 2 ). Only 27% of all the coun tries studied (45 of 166) provide two or more years of free preprimary education. Nine teen percent of countries provide tuitionfree preprimary education and also make it compulsory; among these, a minority (39%) provide it for two years or more. In con trast, among the 26% of countries that provide free but not compulsory preprimary education, a majority (76%) provide it for two or more years.
The provision of preprimary education varies substantially by region (see Table 3 ). Based on the available data, in Europe and Central Asia 70% of countries provide at least one year of tuitionfree preprimary education. In the Americas, the percentage is slightly higher at 75%. In comparison, a smaller fraction of countries in South Asia (17%), SubSaharan Africa (14%), Middle East and North Africa (25%) and East Asia and the Pacific (19%) offer at least one year of tuitionfree preprimary school. Note: The number of "tuitionfree and compulsory" and "tuitionfree but not compulsory" countries does not sum to 74 due to lack of data on whether preprimary education was compulsory for one country. All percentages are rounded to the nearest whole number.
Source: compiled by the authors. Note: All percentages are rounded to the nearest whole number.
Source: compiled by the authors.
When it comes to providing two years or more of free preprimary education, the highest prevalence is among countries in Europe and Central Asia (42%) and the Americas (38%). These regions also reflect a relatively high prevalence of at least one year of free and compulsory preprimary education (47% of countries in the Americas and 26% in Europe and Central Asia). In all four other regions, the rate for provision of at least one year of tuitionfree and the rate for at least one year of free and compul sory education are 25% or less. In South Asia, there are no countries with tuitionfree compulsory preprimary education.
In addition to regional differences, there are marked disparities in provision of free preprimary education across income levels (see Figure 1) . Provision of at least one year of free preprimary education is much more common in highincome (62%) and uppermiddleincome (63%) countries than in lowmiddleincome countries (27%) and lowincome countries (15%). There are also marked disparities in the provision of universal or free and com pulsory preprimary school across income levels. A third of the uppermiddleincome countries (33%) but only 15% of lowmiddleincome countries provide at least one year of free and compulsory preprimary education. Table 4 shows the results of the ordinary least squares (OLS) regression analysis examining the relationship between free preprimary education provision and prepri mary net enrolment rates. Provision of free preprimary education, whether compulso ry or not, was found to be associated with higher net enrolment rates at the preprimary level and the relationship was statistically significant. Provision of at least one year of tuitionfree preprimary education was associated with an average increase in net en rolment rates at the preprimary level of 16%, even after controlling for per capita GDP and urbanicity. 
Discussion
Despite the widespread agreement across international organizations on the impor tance of supporting healthy early childhood, monitoring of national action on the pro vision of preprimary education has been limited. This paper employs an approach to monitoring national preprimary education provision based on globally comparable measures of law and policy. The global provision of preprimary education was evalu ated based on the latest policy data available for 166 countries, members of the UN. In addition, regression analyses were employed to examine the association between provi sion of free preprimary education and preprimary net enrolment rates.
Globally, there are substantial gaps in the provision of preprimary education. Around the world, fewer than half the countries with available data make at least one year of preprimary education financially accessible by providing tuitionfree pro grammes. Just 27% of countries examined offer free preprimary education for two or more years. This study also highlighted substantial variation in the provision of free preprimary education by national income, which often leaves children in the poor est countries deprived of the opportunity for early learning. Only a small minority of lowincome countries provide free preprimary education. Similar variation exists in the distribution of policies ensuring that preprimary education is universal. One third of the uppermiddleincome countries but only 15% of lowmiddleincome countries provide at least one year of free and compulsory preprimary education.
The analysis also illustrates the global accessibility gap between primary education and preprimary preparation. As of 2014, 159 countries had made primary education free and compulsory . Yet fewer than half (44%) of the countries that provide free primary education also offer at least one year of free pre primary education as of 2015.
The analysis also revealed that provision of free preprimary education was associ ated with increased preprimary enrolment rates: availability of at least one year of free preprimary education was associated with an average increase in enrolment of 16%.
This studyʼs findings should be interpreted with the following limitations in mind. The available and reliable sources described above were systematically analyzed to cre ate the database of preprimary education policy provision. A measure of the level of implementation could not be incorporated because this information was not provided for all countries (although some sources provided a comprehensive picture of the chal lenges to full implementation). Because available crosssectional data was used for the multivariate analysis of preprimary enrolment rates, the analysis can only establish an association and not a causal relationship between the type of provision and enrolment rates at the preprimary level. Studies of changes in outcome measures before and after the introduction or removal of preprimary tuition are needed to demonstrate causa tion. Data on other potential explanatory variables, such as the availability and role of nonstate provided preprimary programmes, the location and accessibility of prepri mary programmes, as well as the amount of other fees and costs, are also not available currently on a global basis and may contribute to preprimary enrolment rates.
Also, a binary indicator of provision of public, free and compulsory preprimary education and a simple measure of years of education provided are broad, highlevel indicators of progress and do not address the full scope of SDG target 4 which speci fies ensuring access to "quality" education. An important next step thus would be to increase efforts to gather quantitative, comparable data on indicators of policies af fecting the quality of preprimary education on a global basis, including teacher train ing requirements, ageappropriateness and inclusiveness of curriculum, availability of learning materials, and the quality of schoolʼs environment, among others. Evidence on the importance of these indicators -especially teacher training and preparation requirements -to the quality of the programmes and childrenʼs outcomes is growing but further and more comprehensive, i.e., including all nations globally, assessment requires additional global data.
Also important to consider is the way in which preprimary education fits within the overall approach to, and can be integrated with, other services for preschoolage children such as health and nutrition services. There is evidence that multisector ap proaches can be effective at increasing enrolment, and potentially significant gains have been shown for marginalized groups such as disabled and lowincome children . Individual country studies suggest that certain characteristics, e.g. coordination across agencies, staff continuity, extensive consultations with all stakeholders in policy development and strong com mitment at the national level, increase the effectiveness of such programmes Britto et al., 2014; DiGirolamo et al., 2014; but without comparison data across the full range of programmes and contexts firm conclusions and recommendations cannot be made. This article illustrates the potential for using policy data in monitoring progress towards the SDGs and in assessing the relationship of policy steps to outcomes using one target -universal access to preprimary education -as an example. This builds on previous proposals to use policy indicators to monitor global human rights agreements . Use of this approach -making quan titative, comparable, systematic national policy data available for analysis to comple ment outcomes data -would represent an important step toward better monitoring of progress toward the SDGs.
In addition to outcome data, details of policy design are critical to gather on a regular basis in order to go beyond monitoring and to provide national governments with the information needed to structure policies that will help move their countries closer to the targets.
The question of how best to meet the SDGs and their targets is not an easy one. Global reports, like the 2015 Education for All Monitoring Report [UNESCO, 2015] , draw conclusions regarding effective strategies based on common findings from a hand ful of studies of a small number of countries, simultaneous trends or apparent associa tions, as compared to a rigorous statistical analysis of longitudinal policy and outcome data. National governments and many global intergovernmental and nongovernmen tal organizations such as UNESCO already collect data on the guaranteed minimum income (GMI) outcome indicators. Merging these data with a global source of policy and law indicators would result in valuable additional information on what works while not increasing the burden or cost of monitoring significantly. Furthermore, once in place, this database could be updated regularly with a reasonable level of effort thereby providing countries with historical data with which global monitoring systems could assess the extent of progress over time. Also, with longitudinal, quantitative data more rigorous analysis of the causal impact of policies would be possible.
Conclusion
The approach to examining preprimary education provision used in this articlegathering of quantitative, comparable, harmonized policy data to be updated over time -when combined with longitudinal outcome data would make it possible to more rigorously analyze the impact of these various aspects of preprimary education poli cies on outcomes and provide policymakers with evidencebased recommendations/ guidance on effective policy design. Tracking both policies and outcomes is essential in order to analyze and determine the relative effectiveness of different approaches, thereby providing policymakers with the tools to plan and allocate resources to make optimal choices with respect to achieving the SDGs. Ключевые слова: цели устойчивого развития; количественные данные о политике; глобальное неравенство в образовании; политика в области образования; сравнительный анализ политики Для цитирования: Милованцева Н.М., Ёрл А., Хейман Д. (2018) Мониторинг прогресса в достижении ЦУР ООН по дошкольному образованию: важный шаг для обеспечения справедливости и устойчивости наци ональных экономик // Вестник международных организаций. Т. 13. № 4. С. 137-158 (на русском и англий ском языках). DOI: 10.17323/1996784520180406. 
